Purpose: Knee osteoarthritis (OA) is a leading cause of disability in older patients. Knee alignment and body mass index (BMI) are two risk factors for progressive knee OA. Combined effects of BMI and alignment may increase the risk of progression. Femur and tibia curvature may be associated with BMI and knee alignment, but the correlations are not well understood. In this study, we investigate the frontal plane femoral shaft curvatures of individuals from the Osteoarthritis Initiative (OAI) with large HKA and FTA disagreements and the relationships between curvature, BMI, and knee OA. Methods: 30 full limb radiographs, HKA angle, and FTA angle data were obtained from the OAI database. The eligible limbs were selected from three different groups. The extreme groups were defined as the limbs with greatest positive HKA-FTA values and the greatest negative HKA-FTA values. The average group was defined as the limbs with HKA-FTA values closest to the mean average HKA-FTA value in all eligible limbs. Whole femur shapes were segmented from the full limb radiographs using Livewire computer assistance. The bowing of the femur was measured and calculated using the curvature of the femoral shaft using shape skeletons standardized along the femoral shaft lengths and approximated using 3rd degree polynomial fits. The curvature values of the curve of the femoral shaft were measured at 10 evenly spaced points. The mean curvatures and rate of mean change in curvature (from proximal to distal end) of each femoral shaft was examined linear regression with the parameters of age, weight, height, HKA, and HKA-FTA. Results: The mean (standard deviations) of the HKA-FTA differences were -1.3 (1.2 ) in the negative difference group, 4.1 (1.3 ) in the average group, and 10.2 (2.2 ) in the positive group. The mean curvatures were 0.28 (0.26), -0.04 (0.27), and -0.19 (0.2) mm-1 and the mean changes in curvature (mm-1/shaft length) were 1.6 (1.0), 1.4 (0.9), and 0.9 (1.1) in the negative, average, and positive HKA-FTA difference groups respectively. BMI, weight, HKA, and HKA-FTA were significantly correlated with mean curvature (p < 0.05). BMI, weight and height were correlated with mean change in curvature. Age was not correlated to either mean curvature or change in curvature. In linear regressions weight and HKA were significant predictors of mean curvature in models without HKA-FTA, but only HKA-FTA was significant after inclusion as a predictor (p < 0.05). For mean change in curvature, weight alone was significant in models with and without HKA-FTA. Conclusions: Our study introduced a method of measuring femoral curvature in the coronal plane, and explored the associations to weight/ BMI. In investigating possible correlations with other demographic data of the subjects, we found that the approximate change of the curvature of the femoral shaft had strong independent correlations with weight and HKA-FTA difference. Weight and HKA-FTA differences were also found to be independently correlated to mean curvature. Our study suggests that weight is associated with variations in femoral shaft curvature. Both HKA and FTA, which measure aspects of femoral shape, are correlated to geometrical properties of the femur such as curvature. It is not clear if curvature changes with knee osteoarthritis progression, or if it plays a role in the interaction between BMI and knee alignment on risk. Sagittal plane femoral curvature is shown to impact the mechanical loads of the knee, but few studies focus on coronal plane curvature. Our data suggests that both alignment (either HKA or FTA) and weight are associated with femoral curvature and that the difference between HKA and FTA may be an important part of that association. The link with weight and curvature needs further investigation to determine the nature of the association. Purpose: Previous research suggests that the risk of hand OA is doubled in obese individuals, an association more plausibly attributable to systemic factors than the mechanical effect of joint overload. Indeed, recent epidemiological and clinical data indicate that metabolic syndrome rather than obesity has the greatest impact on the initiation and severity of OA, but these studies have focused on knee osteoarthritis. We tested whether metabolic syndrome or abdominal adiposity both associated with insulin resistance and inflammation are associated with hand OA in a cross-sectional analysis. Methods: A convenience sample from the Osteoarthritis Initiative had a single hand xray for each participant from the baseline visit read by two trained readers for osteophytes at the DIP, PIP, and MCP joints. Osteophytes on at least two joints on two different fingers defined hand OA. Metabolic syndrome was defined as presence of 3 of the following: Abdominal adiposity, diabetes, dyslipidemia, hypertension. Hypertension was defined by blood pressure >¼ 140 /90 or self-reported diagnosis of hypertension and medication for hypertension; dyslipidemia was defined as being on statin or fibrate medications. Gender specific cutpoints of waist circumference of >40 inches in men and >35 inches in females defined abdominal adiposity. Diabetes was defined by self-report and use of anti-diabetic medications. T-test and chi-square tests were performed comparing those with hand OA to those without. A test for trend for the number of categories of metabolic syndrome was performed. We performed logistic regression with the presence of metabolic syndrome as a dichotomous predictor variable and the outcome of hand OA and abdominal adiposity adjusting for BMI as continuous variable as a predictor and hand OA as the outcome. Results: Of the 212 OAI participants who had hand x-rays evaluated, 72 (34%) had prevalent hand OA. Participants with hand OA were older, less physically active, but did not differ in BMI, waist circumference, or hypertension compared to participants without hand OA. Of those with metabolic syndrome, 33.3% had hand OA compared to 20.7% of those without, OR ¼ 1.91, 95% CI 1.01-3.62. Participants with dyslipidemia and abdominal adiposity showed a borderline significant increased prevalence of hand OA (p < .10). However after adjusting for BMI, abdominal adiposity was significantly associated with hand OA (OR ¼ 3.23, 1.01-10.2). Conclusion: In this cross-sectional analysis of individuals with knee osteoarthritis or at high risk for knee OA, hand OA was highly prevalent, and associated with metabolic syndrome and abdominal adiposity after adjusting for BMI. Further research on the role of systemic pathways associated with metabolic syndrome may uncover strategies for prevention and therapeutic targets for hand OA.
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Conclusions: Using population-based data, we have described the temporal profile of the time between diagnosis of hip/knee OA and subsequent TJR. Limitations include the fact that no data on disease severity at diagnosis was available. Also we did not account for other interventions which might delay eventual TJR, but it is suggested that these factors are unlikely to have a dramatic effect on the differences in time-to-TJR between hip and knee. 
